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Listing of Claims 

1 . (currently amended) An apparatus for monitoring an operation of a fluid 
dispensing gun dispensing a pattern of fluid onto a substrate moving with 
respect to the dispensing gun, the dispensing gun changing operating states 
in response to t r ans i tio n reference signals, and a sensor disposed adjacent 
the substrate for providing feedback signals in response to detecting edges of 
fluid on the substrate, the apparatus comprising: 

a trigger sensor providing a transition signal representing a 
detected characteristic of the substrate moving with respect to the dispensing 
gun: 

an input signal processor responsive to the transition signal, the 
reference signals and the feedback signals, said input signal processor 
periodically 

sampling a reference si gnal and providing a first 
representation of an ed oe of the reference signal, 

sampling a feedback signal and providing a second 
representation of a corresponding edge of fluid dispensed on the 
substrate resulting from an edge of the reference signal, and 
storing the first and the second representations: 
signal correlator means responsive to the first and the second 
representations for correlating the second representation to the first 
representation: and 

an QMtPMt PfQQesSQr regpQPSiye tP said signal porrelatqr means 
for extracting a delay between the edge of the reference signal and the 
corresponding edge of the fluid dispensed on the substrate resulting from an 
edge of the reference signal 

a diagnostic monitor r e sponsive to th e trans i tion signa l s and - th e 
feedback s i gna l s for automatically m e asur i ng delays b e tw ee n d e tecting 
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eect^rene^f t he tr ansition signa l * a n d Uu t c ct i ny u;, ^ p onding 
flui d on t he oubal i n l e l esu l ting H u m U m transition d g n nK 

Claims 2-5 (canceled) 

6 (currently amended) An apparatus for monitoring an operation of a fluid 
dispensing gun dispensing a pattern of fluid onto a substrate moving with 
respect to the dispensing gun, the dispensing gun changing operating states 
in response to transition referen ce signals, the apparatus comprising: 

a first sensor disposed adjacent the substrate for providing 
feedback signals in response to detecting edges of fluid on the substrate; and 

a trig ger sen *™ providing a transition signal representing a 
djiected nhara r^teHr. of the su bst r ate moving with r e port to the dispensing 
gun; 

an input signal processor res ponsive to the transition signal, the 
reference signal * the feedback signals, said input si g nal processor 
periodically 

sam pling a refere nt signal and providing a first 
re presentation of »n erioe of the reference signal, 

sam pling a feedhank signal and providing a second 
re presentation of a corresponding edge of fluid dispensed on the . 
snhstrate resultin g from an edoe of the reference signal, and 
scorin g the first and the sec ond representations: 
sig nal correlator means responsiv e to the first and the second 
r e presentations for correlating the se cond representation to the first 

representation: and 

an output processor responsive to said signal correlator means 

for evtrantlno a delay between t he edge of the reference signal and the 

mrr s ponding edge of the fluid dis p ensed on the substrate resulting from an 

erige of the reference signal 
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a di ag nosti c menitoi responsive t o t he tr ansiti on jlrj n Uq n n rt 
sai^feedt^ack^^ 

oc c ur rence s of the tr ansition ^g n ate and c M eol iny eerwapending e dge ? * 
f luid o n tho subs u m e v aulting h u m the U u naifo n st gnate . 

7 (currently amended) An apparatus for monitoring an operation of a 
dispensing gun dispensing a pattern of adhesive onto a substrate moving wrth 
respect to the dispensing gun, the apparatus comprising: 

a pattern controller providing transition reference , signals 
representing changes of state of operation of the dispensing gun; 

a gun driver operatively connected to the fluid dispensing gun 
and changing operating states of the dispensing gun in response to said 
transition reference signals; 

a first sensor disposed adjacent the substrate, said fist sensor 
providing feedback signals in response to detecting edges of adhesive on the 
substrate; and 

a trinaer sensor providing a transition signal representing a. 
Hinted characteristic of th » snhstrate moving with respect to the dispensing 

gum 

an input signal processor respons ive to the transition signal, the 
reference signals and the f e edback signals said input signal processor 
periodically 

sam pling a reference signal providing a first 
re presentation o f an edge of the reference signal, 

sampling a feedback sional and providing a second 
re presentation of a corresponding ed ge of fluid dispensed on the 
substrate resulting from an edoe of the reference signal, and 

storing the first and the s econd representations; 



Page 5 of 14 

PACE 8/17 • RCVO AT 12/2)2003 1:54:20 PM [Eastern Standard Time] • 8VR:USPTO-EFXRP-1/3 • DNIS:S720300 * C6ID:S13 241 0234 • DURATION <mm-ss):08-2O 



DEC-02-2003 13:57 513 241 6234 513 241 6234 P. 09 



Application Serial No. 10/039,41 1 
Amendment Dated August 21 , 2003 
Reply to Office Action dated May 21 . 2003 

sjgoa! sarrsiatQE me^ r^nnnsive to the first and th.e second 
r-pr^ntations f™ ^latino the second representation to the first 

representation: and 

a n ontnut proce**™ responsive to said s i q pal correlator means 

fnr ft *tr*r,tino a h*tween the edge of the reference signal and the 
^res ponding ^ * th* f>,,id dispensed on the suhstrafe resulting from an 
edge of the referenc e signal 

a d iagn o stic m oni t o r clcctriu i l l y connected to Jmi d acnao r and 
l eap ui mivo to aai d t i jnaiticn j iyn als, said dia gno se mo n ito i automat i cally 
determining dcla yo b etween t ransition o i gnab ond corr o a poi idi i ly edges of tho 
adhesive on t h e subst r a t e resulting f i uin said t r ansition si g na ls. 

8. (currently amended) An apparatus for monitoring an operation of a 
dispensing gun dispensing a pattern of adhesive onto a substrate moving with 
respect to the dispensing gun, the apparatus comprising: 

a pattern controller providing first t r ansition reference signals 
representing changes of state of operation of the dispensing gun; 

a gun driver providing second transit i on reference signals to the 
fteid dispensing gun in response to said first transition reference signals,. said 
second transition reference signals causing the dispensing gun to change 

operating states; 

a first sensor disposed adjacent the substrate, said first sensor 
providing feedback signals in response to detecting edges of adhesive on the 
substrate; and 

a tri gger sensor providing a t ransition sinnal representing a 
rtet« y.ted characteristic of the substrate movin g with respect to the dispensing 
gun: 

an input signal processor responsive to the t ransition signal, the 
samnd reference signals and the feedbac k signals, said input signal 
processor periodically 
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samplin g a secon d reference signal and providing a first 
rep resentation of a " of the reference signal, 

sampling a fe erihank signal and providing a second , 
re presentation of a c orres ponding edge of fluid dispensed pn the 
c ..hstrate resulting fr om an edge of the second reference signal, and 
storin g the first an d the second representations; 
sinnal correlator means r esponsive to the first and the second 
representations for correlat in g the second representation to the first 

representation: and 

gj out put processor responsive t o said signal correlator means 
for extracting « delav between the edge o f the second reference signal and 
the corresponding edge of th e fluid dispensed on the substrate resulting from 
an edoe of the secon d reference signal 

a d iagnostic monitor elect ri cally c o n n ected t o aaid sensor and 
r esponsive to one of oaid fi r st and oai d ae u ond t i a n a i l i on signals, oaid 
diagnostic m o nito r automatically dcte i mining dolays between sa i d o n e of oaid . 
fi r st and said sec o nd t r ansition signals and co rr esponding edges of t h e 
a d hes i ve on the 3ubotra t e resu l ting from said one of oaid fi r al and sa i d secon d 
tra n sition oigno l o . 



9. (currently amended) An apparatus for monitoring an operation of a 
dispensing gun dispensing a pattern of adhesive onto a substrate moving with 
respect to the dispensing gun, the apparatus comprising: 

a pattern controller providing gun ON and OFF signals 
representing times at which the dispensing gun should open and close, 
respectively; 

a gun driver operatively connected to the dispensing gun and 
opening and closing the dispensing gun in r sponse to said gun ON and OFF 
signals, respectively; 
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a first sensor disposed adjacent the substrate, said first sensor 
providing feedback signals in response to detecting edges of the adhesive on 
the substrate; 

a trigger sen *™ providing a transition signal representing a 
detected characteristic of t h * snhstrate moving with respect to the dispensing 
gun: 

an inout s ig nal process or responsive to the transition signal, the 
ON and OFF s i gnals and the feadhack signals, said input signal processor 
periodically 

sa mpling an ON and OFF siopal and providing a first 

re presentation of an ed ge of the re farance signal. 

sampling a feedback signal and pr oviding a second 

representation of a corresponding edge of fluid dispensed on the 

substrate resulting from an edoe of the ON and OFF signal, end 

storing the first and the second rep resentations: 

si gnal correlator means respons ive to the first and the second 

representations for correlating the se cond representation to the first 

representation: and 

an output processor respons ive to said signal correlator means 

for extracting a delay between the edoe of th e ON and OFF signal and the 
corresponding edge of the fluid dispensed on t he substrate resulting from an 
edge of the reference signal occurring 

a dia g nost i c mon i tor e l ectrica ll y conn e ct e d to said se n so r and 
r e sponsiv e to said gun ON and OfT signals, said dia g nostic monitor 
automa ti ca ll y determi n ing de l ays betwee n sa i d gun ON and OIT signals and 
corresponding edges of tho adhesiv e on th e substrat e re sulting from gun ON 
a n d OIT signals . 

Claims 10-24 (canceled) 
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